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• NOTICES * 

Th Japanese Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
- .2.**** shows the word which can not be translated, 
l.tn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Descr^on of the Invention] 
[0001J 

[Field of the Invention] this Invention relates to the materials fbr tabular xeransis and Its manufacture technique for the restoration in packing of 

the materials fbr xeransis which have high adsorptivity ability and high intensity especially a chemical, an instrument, etc. 

[0002] 

[Description of the Prior Art] The object which packed or covered Plastic solids, such as super-absorbent polymers, such as silica gel, a calcium 
chloride, sulfuric-anhydride calcium, an activated alumina, a zeolite, or a cellulose, with paper, cloth, the nonwoven fabric, the resin sheet, etc. as 
a drying agent In the seating packing which had the contact from the open air severed is used, and among in onfer to obtain low humidity, the 
zeolite is used abundantly from the performance sMe. 

[0003] If zeolite powder is Independent, it is diffteutt to fabricate, and generally various kinds of binders are used. For example, adding the 
activated alumina of 30 - 95 weight section to the zeolite powder 1 00 weight section Is proposed by adding clay minerals, such as a bentonite, to 
JP,33-9872,Bt and carrying out after [ knead ] extrusion molding to water, adding alkali silicate to JP,3d*18824,B, making JP,42-90,B add and 

sinter a metal, JP,49-67895,A, and JP,50-1 41 593,A. ■ 

[0004] Such techniques can be applied when fabricating a pellet by the rolling granulation or extrusion molding. Thus, it is well-known to pack the 
obtained pellet with the material of moisture pemieabiiity, and to consider as the materials for xeransis. On the other hand, as materials for 
xeransis used for the small box for packing eta, tabular is liked from the relation of restoration space, it is Indicated by JP,50-40494^, 
JP,55-1 0491 3,A, JP,61-1 5521 6,A, and JP,2-290220,A that a tabular or pillar-shaped Plastk^ solid can be manufactured as a binder using the 
quality of a day mineral. Although tiie gestaft is nolfJImited, the extrusion method of the matter containing a rehydration nature alumina and a 
zeolite Is indicated by JP.55-1 62342 A 
[0005] 

[Problem(s) to be Solved by the Inventton] However, when a clay mineraJ is used as a binder, since a day mineral has only few adsorption 
capacities. It Is not enough as materials fbr xeransis as which high adsorptivity ability Is required. Moreover, It is not suitable for the process being 
complicated and obtaining a tabular Plastic sofid although the technique of fomiing into an after [ molding ] zeolite is excellent in adsorptivity 
ability. 

[0006] Although it is convenient ^nce the rehydration nature alumina Itself has adsorptivity ability in making a rehydration nature alumina into a 
"linder in the process of a tabular Plastic solid, there are the fbllowlng faults in well-known technique conventionally. 

) The tabular Plastic solid of high intensity which what only mixed zeolite powder and rehydration nature alumina powder has a bad moldability. 
and has firmness Is not obtained. 

2) By the roDing granulation method, molding of a tabular article is Impossible. 

3) Curve, when thickness fabricates a thin tabular article by extrusion molding compared with width of face, and configuratton change of torsion 
etc. sets and Is not desirable. 

4) Zeolite powder and a rehydration nature alumina are mixed, and dry and press after tiie granutaUon, in calcinating subsequently, a crack 
occurs at the time of baking, the yield is bad and a productivity falls. 

In view of the bottom of such a situation, this invention person etc. was excellent in the adsorption capadty, and as a result of a crad(*s etc. 
repeating a research zealously tiiat it Is few and the tabular drying agent excellent in firmness should be obtained, it came to complete this 
Invention. 
[0007] 

[Means fbr Solving Xtie Problem] Namely, this invention is to offer the materials for xeransis which come to cover with the sheet of moisture 
permeability the Plastic solid pressed and obtained after adding and carrying out the granulation of the rehydration nature alumina 1 - the 30 
weight section to tfie zeolite powder 100 weight section. Furthermore, it sets to the technique of obtaining the materials fbr xeransis which come 
to cover with the sheet of moisture permeability tiie Plastte solid which pressed, calcinated and obtained zeolite powder. It is In offering the 
manufacture technique of the materials for xeransis characterized by calcinating tttis Plastic solid at 200-600 degrees C, after calcinating at 
200-600 degrees C after adding and canying out the granulation of the rehydration nature alumina 1 - the 30 weight section to V\b zeolite powder 
1 00 weight section, and pressing subsequently. 

[0008] Hereafter, this Invention Is explained In detail. The main raw materials used for this inventton are zeolite powder and rehydration nature 
alumina powder. Although it win not be restricted especially if excelled in a hygroscopk% as zeolite powder, it Is usually Na, calcium, and K with / 
a main particle size of about 1-20 micrometers. 4A type zeolite with the easiest acquisition as commercial elegance is used among A type zeolite 1$ 
which has the cation ion of grade various kinds, and ^. 

[0009] The transition aluminas, for example, gamma, other than the alpha alumina which pyrolyzed the hydrated alumina wrtii the rehydration 
nature alumina in this invention. Hydrated aluminas, such as aluminas industrially obtained from buyer process, such as delta, zeta, eta, tiieta, 
kappa, rho-alumina, and amorphous alumina, 3 hydrate, In an about 400-1 200-degree C heat gas draft usually It is tiie alumina which has about 
0.5 - 15% of the weight of tiie loss on ignition which can be obtained and in which a rehydration is possible by making It contact for to [ 1 /several ] 
to seconds. 

[0010] 1 - 30 weight section Is suitable for the addition of the rehydration nature alumina to zeolite powder to the zeolite powder 1 00 weight 
section. The Intensity of the granulatio obtained if there are few additions of a rehydration nature alumina than the above-mentioned domain 
cannot bear the handling to molding weakly. In exceeding the anotiier side 30 weight section, an intensity becomes large too much, the 
^ollapsibility at the time of compression molding falls, and tiie influence which is not desirable comes out about the configuration and intensity of 
. Plastic solid. 

[001 1] Although it is not helpful as a binder after tabular molding if they are independent, since organic dispersants, such as organic binders, 
such as PVA and a methyl cellulose, or a polyacrylic add. disappear at the time of baking, in order to improve the intensity of granulatio. or since 
pore is given to a tabular Plastic solid, it is possible to use together witii a rehydration nature alumina and to use. It Is also possible to add an 
aluminum hydroxide, a silica sol, a specific silicate, the quality of a day mineral, etc. in tiie domain in which adsorptivity ability and an intensity 
furthenmore are not reduced. 
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[0012J fn this invention, it makes it indispensabfe to fabricate beforehand the melding raw material which consists of zeoiite powder and a 
rehydration nature alumina in the shape of granulatio in case of compression molding, other additives used in case of the granulation a 
rehydration nature alumina and If needed - only - zeolite powder and a dry type - or wet blending is canled out or an after [ mbcture 1 dry 
grinding is carried out. or after [ mixture ] wet grinding is carried out and ft Is used as a granulatio raw material About 1-20 micrometers is suitable 
for the diameter of a centriole of mixture, and an effect Is for grinding in order to make it this domain to raise the Intensity of granulatio When the 
following granulation process is canied cut by dry types, such as a rolDng granulation, ft is economical to also perfonn mixture or trituration of this 
process by the dry type. 

r0013] The granulation of raw material powder has the favorable Inflow to metal mold, and the effect of crack-initiation prevention of a Plastic 
oond. As the technique of the granulation, a rolHng granulation; a fiuldized bed granulation, a spray granulation, etc. can adopt the well-known 
technique by which the ok^ect of an almost globular form configuratton is obtained. A rolling granulation method has the advantage in which a 
productivfty is high. Alttiough based also on the thickness of a tabular Plastic solid from a fluid pdnt as particle size of granulatio, it is 20-2000 
micrometers. If ft is desirable and is required, it is canied out a screen exception. Especially the thing for which the fine-grain fraction is removed 
Is important In respect of the inflow nature to metal mold. Next, granulatio usually ripes about 1 hour or more at about 20-150 degrees C under 
the steam amWent atmosphere for about 3 hours to about 24 hours for a rehydration. At this time, granulatio Is the water of crystallization 
combined wfth the zeonte and the rehydration nature alumina about 20 to 30% of tfie weight among those Including 50 - 1 00% of the weight of 
moisture. 

10014] the status that the front face got dry when the granulatio after rehydration processing was dried at 100-150 degrees C - becoming ~ 
compression molding - the irifiow to metal mold does not have a problem in any way - It canies out and molding is also possible enough 
However, at the continuing baking process, a crack can generate the Plastic solid obtained using the granulatio which carried out such 
processing, and cannot use It. In order to prevent a crack Initiation, a result satisfactory only by usual carrying out xeransis processing of the 
granulatio is not obtained, but it is necessary to cany out baking processing at 200-600 degrees C before molding. The moisture after this 
processing usually becomes 10 or less % of the weight Although the time when It is required for baking is based on conditions, ft is usually about 
0.1 - 1 0 hours. At less tiian 200 degrees C, water of crystallization does not **** and burning temperature of granulatio cannot prevent a crack 
initiation. On the other hand, since tiie adsorptivity ability of a zeofite falls when the burning temperature of granulatio exceeds 600 degrees C ft 
is not desirable. , » • 

[001 5] Subsequentiy to the tabular Plastic solid of a request configuration, compression molding perfonms ttie raw material granulatio which 
mainly consists of zeolite powder and a rehydration nature alumina after calcinating. Compression molding is performed by ttie cfle-press 
technique of well-known piece push or both push. In the case of 1cm - 10cm long, 1cm - 10cm wide, and a tabular article wfth a thickness of 3mm 
- 1 cm. moulding pressure is usuafly abbreviation 0.5ton/cm2 - atorevlation 2lon/cm2, afthough based also on the configuration of the Plastic solid 
considered as a request. What is necessary Is Just a grade. 

[001 6J Although combination of a rehydration na!ure alumina is partially destroyed In process of compression mokJing, ft remains In micro, 
and the intensity which can be dealt with and carried out is given, wfthout coflapsing the Plastic solid after this fabricating. combination of this 
rehydration nature alumina is advantageous compared with appearing at the low temperature of near 100 degree C by the digestion process, and 
combination of a clay mineral appearing in ttie place near sintering temperature. It is possible to add release agents, such as stearin add, a 
stearate, and graphfte. In case of compression molding. 

[0017] Subsequentiy the Plastic solid obtained by compression molding In this Invention is calcinated. Afthough the Plastic-solid raw material is 
already activated by baking after granulatio molding, the baking process after tills molding is indispensable. In omitting tiiis process, while saving 
the Plastic solid, many cracks occur. The baking condftlons of this process are 200-600 degrees C In temperature, and a firing time is usually 0.1 

1 0 hours. In order to make the adsorptivrty of a zeolfte into the maximum, ft is desirable to make efther baking of raw material granulatfo or 
jaking of a tabular Plastic solid into the domain of 400-600 degrees C. 

[0018] Thus, the obtained tabular Plastic solid performs packing after baking. As a charge of packing material, the objects of the well-known 
qualfty of ttie material, such as paper, cloth, a nonwoven fabric, and a resin sheet, can be used. Afthough espea'ally the packing technique of a 
tabular Plastic solid is not restricted, enctosure Into a bag, the technkjue of putting or covering a Plastic solid wfth the charge of packing material, 
etc. are mentioned. Since tfie material for these packing Is moisture penmeabllfty, ft needs to save this to an airtight container further. 
[0019] 

[Effect of the Invention] As explained In full detail above. In case this Invention obtains ttie materials for tabular xeransis which consist of zeolfte 
powder and a rehydration nature alumina, by calcinating aH of the Plastic sofid after granulatio molding and compression molding on specific 
baking conditions, ft is ttiat which enabled ft to obtain the materials for tabular xeransis whfch were excellent in ttie adsorption capacity, and had 
few cracks of a Plastic solid etc. and were excellent in firmness, and the industrial value is size very much. 
I0020J 

[Example] Although tills Invention Is explained still in detail using an example, ttils invention does not have the domain hereafter restricted by 
such example. In addition, in an example, especially, ttie "section" expresses ttie "weight section", as long as tfiere Is no notice. 
[0021] The granulation of the mixed fine particles which mbced ttie 4A type zeolfte powder 1 00 section of 3micro of the diameters of a centriole of 
example 1 mariceting and the rehydration nature alumina (activated-alumina BK-1 12. Sumitomo Chemical Co., Ltd. make) 8 section of 12mlcro ot/ifl 
the diameters of a centriole, and were ground In the vibration mfll was carried out to about 0.7mm by tiie tumbling granulator. carrying out the \fy 
spray of ttie water, ttie domain of 14-48 meshes was canied out ttie screen exception, and tfie granulatio of ttils domain was obtained 
Subsequentiy, this granulatio was sealed In ttie about 80-degree C steam ambient atmosphere for 16 hours, the rehydration of the alumina was 
carried out and ft was calcinated at 475 degrees C. Thus, ft is prepared granulatio 1 0OOkg/cm 2 It fabricated wttti ttie hydraulic press machine to 
30x30x4mm. the temperature up of tfie five obtained Plastic solids was carried out to ft by 1 00 degrees C/hr wfth ttie elevated-temperature dryer, 
and 400 degrees C was calcinated. There was no crack inftiation at the time of baking of a Plastic solid, ft packed to the nonwoven fabric made 
from polypropylene (Kuraray Make) so ttiat ft might take out from a dryer and ft might not absort> moisture after cooling. Afthough observed after 
ttie one week archive, ttie crack was not seen at all. The densfty of a product is 3 0.99g/cm. The amount witti a relative humidfty of 1% of 
balanced moisture absorption was 17g per lOOg of drying agents. 

[0022] Except having used the rehydration nature alumina 30 section for ttie example 2 zeolite powder 100 section, ft was operated like the 
example 1 and tfie tabular Plastic solid was obtained. There was no crack initiation at ttie time of baking. Subsequentiy. tiiis Plastic solW was 
packed to the same nonwoven fabric made from polypropylene as an example 1 . The densfty of a product is 3 1 .02g/cm. The amount wfth a 
relative humidity of 1 % of balanced moisture absorption was 1 5g per 1 0Og of drying agents. 

[0023] The tabular Plastic solid was obtained like the example 1 except having made burning temperature of example 3 granulatio Into 250 
degrees C. There was no crack inftiation at the time of baking, 

X)241 The tabular Plastic solid was obtained like ttie example except having used the rehydration nature alumina 50 section for ttie example of 
womparison 1 zeolfte powder 1 00 section. There were many ttie friction blemishes and the square chips of a side attachment wall of a Plastic / O 
solid notably as compared with an example. The densfty of a product Is 3 1.04g/cm. The amount witti a relative humidfty of 1% of balanced (j7 
moisture absorption was 11 g per lOOg of drying agents. 

[0025] The ** powder of example of comparison 2 example 1 was directly pressed not using the rehydration alumina. The Plastic solid was (Q 
very brfttle. The density of a product Is 3 0.93g/cm. The amount wfth a relative humidfty of 1% of balanced moisture absorption was 17g per lOOg |j7 
of drying agents. ^ 
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[0026] Example of comparison 3 granulatio was not calcinated and the tabular Plastic solid was ot)tained like the example 1 only except having 
dned at 100 degrees C instead. The crack occun-ed in 20% of the whole Plastic solid at the time of baking. About the Plastic solid which a crack 
did not generate, the density of a product is 3 1 .04g/cm. The amount with a relative humkiity of 1% of balanced moisture absorption was 17g per 
1 0Og of drying agents. 

{0027] The tabular Plastic solid was obtained by the same technique as an example 1 except having not caldnated example of comparison 4 
tabular mold goods. After having taken out the Plastic solid from the firing furnace and saving it after packing on the 2nd, when it observed, tfie 
crack had occurred In all Ptastrc-sofid sample 5 used pieces. 
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